N | NIST center for N H
____ | Neutron Research
7N

Hydrostatic High Pressure Capabillities at the
NIST Center for Neutron Research

Juscelino B. Leao

NIST Center for Neutron Research. Gaithersburg, MD

The NIST Center for Neutron Research currently provides a series of pressure apparatus ranging to as high as 2.5 GPa that are specially designed for
neutron spectroscopy. Most of the pressure equipment can be mounted in a variety of instruments throughout NCNR'’s facility, allowing for

experimental flexibility and maximizing beam time use.

P = 300 MPa

LN, < T < 350K

CuBe construction with sapphire windows
2.2 cm? total sample volume

Neutron beam cross-section area 0.3 cm?
Beam divergence angle 0 = 15°

Inert gases

P = 1.0 GPa (b)
1.5K < T < 350K
13-8Mo stainless steel construction
(No cobalt)

2.2 cm? total sample volume
| smm 1.5 cm? effective illuminated volume

25% neutron transmission at 2A -,J
' Inert gases
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300 MPa Sapphire Window Pressure Vessel

1.0 GPa Inert Gas Pressure Vessel

Air sensitive/gas loading
P, = 1.4 MPa (V)

Up to 0.50 MPa (al)
1.5k £ T< 800k
Heated gas line available
for methane and CO,

(d)

(&) P__ =200 MPa

(b) LN, < T < 350K

(e) S.S. Construction with sapphire

o windows
1.0 Cm? total sample cross section area

Adjustable sample thickness

o Beam divergence angle 6 = 20°

(b)

P = 650 MPa

1.5K < T < 300K

Aluminum 7075-T6 construction
1.5 cm? sample volume

.635 cm dia. x 5.08 cm sample

Air sensitive

illumination Methane, CO,, H, , inert gases, fluids closure with
vanadium
60% Neutron Transmission at 2A ST GET
Inert Gases 200 MPa Sapphire Window

SANS Pressure Vessel

650 MPa Inert Gas Pressure Vessel

SANS Hydraulic Pressure Vessel
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: : : P...= 300 MPa 1145 cm
The sample is axially pressurized e . :

between two opposing cylindrical 258K < T < 440K
Tungsten Carbide pistons. S.S. body with two
Hydrostatic uniformity is ensured containment sapphire

Neutron

+4£--1-{eean DY immersing the sample in a windows

1.5K<T< 300K
Sample Size:
1I0mMmx6 mm@ 140111111"”}-{*’?.-355-5

Poax = 2.5 GPa ‘—Ir}f

s pressure transmitting media such
N :‘*\H [ as Fluorinert (CgF,,), or a 4:1 - G
(a) , x\\xi“;\é;;ﬁw mi>d<turr(1e of olleuterated methanol =10
and ethano
Pressure is monitored through This vessel can be used to pressurize polymer melt mixtures
the change in lattice parameters of In a wafer form (blends and copolymers confined by an
NaCl encapsulated o-ring) or soft macromolecular fluids (solutions,

micellar systems).

Also used to pressurize flowing liquids though the use of a
separator (high pressure tubing containing a piston between
the pressurizing fluid and the sample).
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McWhan Clamp Cell schematics
and as seen mounted on SD-55 (below)




